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(57) An ,nk-jet recording material has on a support 
at least an ink-receiving layer, with the mk-rocolvng lay- 
er being comprised of a light resislance-mparting layer 

LI f '^""^"'=^-"^P^«'"9 layer comprises a light- 
resistance imparting chemical constituted of l to 10 



parts by weight of a benzotriazole compound as ultravi- 

faS «nH?r!n '° ' '^^'S'" °' magnesium sul- 
fate and 1 to 10 parts by weight of zinc oxide in combi- 
nation with 1 00 parts by weight of an ink absorbing pig- 
ment Jhe coloration layer contains no light resistance- 
imparting chemicals. 
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Description 

[00011 The present invention relates to a recording material for ink-jet printing process. In particular the invention Is 
concerned with an ink-jet recording material that can ensure very excellent .ight-res.stant properties "^S" recorded 

5 therein and can provide images of excellent coloration quality when ink-jet printing in color .s done thereon by the use 

of not only dye ink but also pigment ink. 

[00021 tnk-iel recording methods can easily achieve (ull-colnr recording and reduction of pnnting noises n recent 
years therefore, the utilization of ink-jet recording methods has been spreading at a rapid rale. According to such a 
method fine drops of ink are jetted from nozzles at a high speed so as to direct toward a recording material, and a 

,0 "'ge quantity of solvent is contained in the ink used. As a result, recording materials for ink-,et recording are required 

loOwT^The S years have also seen rapid proliferation of personal computers and digital cameras. Under these 
circun^stances, printers as apparatus for outputting such digital image infomnation have come to be 
images having qualities on a level similar to those attained by silver salt photography. Thus, it has also become nec^ 
,5 e^sary for ink jet recording materials used in such printers to ensure colors of higher densities, higher resolution and 
more excellent color reproduction than usual in the images printed thereon. 

[00041 on the other hand, the storage stability of recorded Images has come to assume greater "yP°««"/;^ J^^'S' 
nlficant improvements in image quality have been made. In the ink-jet process, acid dyes and direct dyes have been 
prevailingly used in printing ink, because they cause no clogging of a printing head and provide color images of high 
20 situation under current circumstances, therefore, it is not always possible to choose dyes having satisfactory water 

resistance and light resistance ^ . -r^i,t,,; ou*^ 

[00051 For the purpose of ensuring both water resistance and light resistance for printed images. T°kka 
59- 1 981 88 (the term 'Tokkai" as used herein means an "unexamined published Japanese patent apphcation) discloses 
the use of specified cationic rosins, such as quaternary compounds of polyethylenimino, In *nk-rccoiving layer of 
an ink-jet recording material, Tokkai Sho 60-260377 discloses the use of cationic colloidal silica Tokkai Sho 61 -146591 
discloses theuseof hindered amine compounds.andTokkaiSho61-284478disclosestheuse of quaternary ammomum 

salts of polyoxyalkylenated amine monocarboxyllc acid esters. „„„h«M^hii 
[0006] However, the use of those compounds cannot impart sufficient light resistance to printed "^«9f ^> 
s certain that appreciable improvements In water resistance are obsen,ed. Such being the 

materials successful In attaining compatibility between water resistance and light resistance have not been developed 

raOOT] As to improvement of light resistance, it is disclosed to add an ultraviolet absorbent and an antioxidant to 
recording layers in Tokkai Sho 57-87988 and Tokkai sho 57-87989 respectively Although the light resistance s ,m- 
provS fo a'certa;:.ty by addition of such agents, the improvement achieved is stlH Insufficient from P^r-t.cal po^ 
of view, and besides the added agents create problems of printed image quality More ^Pf 

in color densities of printed images is caused in the former case . so the printed images cannot have <lf '^'^"^^^^^^ ^ 
to those of photographs from the very beginning of a printing operation. In the latter case, on the °t^er hand, the 
antioxidant itself turns brown with a lapse of time, so the keeping quality in white areas of recording paper becomes a 

40 [O^oir As mentioned above, traditional arts cannot provide ink-jet recording materials capable of !°f^'"gj';"^3^ 
comparable to photographic images in appearance and. what is more, retarding detenorat.on caused .n image quak^ 
by exposure to Sght. water or gas and being free of discoloration in the white areas, namely having high keeping qua 
[00091 More specifically, the addition of chemicals lor improvement of keeping quality to a ^e^^^^^'^S '^y^;,°'. ^^^,f, 
orma ion of a protective layer containing such chemicals on a recording layer in ordinary nnanners cannot bnng abou 
« desirable results. After all, it is impracticable to form a protective layer outside the ink-receiving layer ^'nce ^he .nk^^^^^ 
recording process consists in forming images by directing a jet of ink at the recording layer surface. In addi ion the 
coloring materials used for the ink are direct dyes and acid dyes. Although these dyes are superior i.n hue hey are 
liable to discolor or lose their colors through cleavage of the double bonds in the dye structures " ^ravio et rays o 
oxidative gases. In addition, they are susceptible to other chemical reagents also, and so the addition of chemical 

so reagents to the coloration layer tends to produce negative effect directly on coloration. 

[00101 As a result of intensive study to solve those difficulties, to our surprise, we have found that the addUion of a 
tight risistanco-imparting chemical prepared by mixing 1 to 1 0 parts by weight of an f " 

azole type. 1 to 8 parts by weight of magnesium sulfate and 1 to 10 parts by weight of zinc ox.de to a layer arranged 
just under acoloration layer to receive ink directly can produce significant improvement In light resistance, and besides 

35 can completely preclude negative influences of chemicals on coloration of dyes, which has so far been a problem in 
need of solution, thereby achieving the present Invention. 

[001 11 Therefore, an object of the Invention Is to provide a recording material on which images having high color 
density, excellent color reproduction and photographic quality can be printed, partlculariy by means of a h.gh-resolution 
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«ol. u„a.iole, a.>sort«,m. , ,„ fpsTw^lT^r'"/ *™"==' ';°""»"'" »" •■"<> Pans b, »el9h, «7a So ° 
" Tr P^9m-r;a?.^r»';7r„"' '""^"^ ™- -,„a,l„„ ,„an 

10 lo,mula,o .h. colo,a,l„„ ,ay., ,o be ri ol tohnasSrimrr''' V"" "'""^ lo ,ho invenllo- 

ink passing through the co^or.UonZlTii^l^^^^^^^^^^ '^/^^ 'consists in absorbing ar,d fixing a vehicle of 

T,T'' r ' '''^"^^"^ '^"'"^ ^'^^ oil^C^: Ln^ binrfo Th''' resistance-imparting fayer be co s.i 
shou d be selected depending on the kind of ink ,o be used and ,h T^"'^"'' composition thereof 

^ composition to. 

may be coated on a layer made up of the pigment and the binder or rh ^ " '^"^^ ""^'^ components 

parting layer and ^e '^^^^ '"^ -^V be provided between the light resfetance-lm 

LTelLlVetr rrc:^^^^^^^^^ on the kind of Ink used, the minuteness .eve, of the 

[0019] With respect to the coloration ayer the suL^f. ^ °" °' '"S^^clients constituting the layer. 
.0 15 g/m^. Decrease in coverage of the cc^orl^on C 'e^^^^^^^^ " ^T"^'' ' '° P '^'-ably from 4 

therein tends to adversely affect light resistancTAstr aMhfco.or J^ clegradation in ink absorption, while increase 
ango. ttcan hold a relatively "ow concentration of rnk retpMminaTkTn r 'f" aforementioned 
I'ke .mages, and besides, the effects of light resistance-Z2" 'h ^" required for fomiation of photograph- 

SoSr tI" sul'aL? '"^'^ " 'ncorporated in the absorbing layJr p'Jo- 

paperused,:a"get':urh;T^^^^^^^ 

a low coverage tends to lower ink absorption and light resranie wJ^T^h ^^ If ' resistance-Imparting layer having 
high coverage tends to be weak in coatinq laver strenn.h !. h k ^® "^^^ resistance-imparting layer havina a 

[0021J Further, it is advantaqeounhat fhLTLf ^ "*^^^^^^'^^^^^ 

.ayer IS from 6 to 30 g/m^ Wheftbe covj^^^ '^^^ "9^t resistance-imparting 

onnk-absorbing capacity; as a result, a bleed^q XVomenon ^ 'nk-receiving layer as a whole causes a shortage 
30 g/m3 on the other hand, reduction In coating 1^^^^^^^^^ 

U^^come Off in powder. In addition, such a great cte age ^a^^ ."^ «^ « the coatings are ifable 

SJ^^^^^^^^^^^ a combination of .inc o.de as inorganic 

^rp^r~^^^ 

present ink-receiving layer. sometimes do light resistance more ham, than good when used In the 

[0023] The amount of zinc oxide added Is from 1 to 1 o n=.r.o k w 

per 1 00 parts by weight of ink-absorptive pigment When ' P^^"^"'^^'^ P^^'^rably 2 to 8 parts by weight 

weight, it cannot impart satisfactory Tght rSance^hll. k T " ^"''^ ^" smaller than 1 parts by 

u.her.u,trav.oletabsor.entsofben.ophenoneandhinderedamlnetypes.whlcharewell-knownasorganic 
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'pSbN „o. 2 ,0 . P.r,s .y »e,g«, Per .00 p..s -gj;' "[.^^-^r^^^^^ ^ Se' 'grrinfe 

compound as ultravioloi absorbent is used in an amount smaller than 1 parts by pnatina lever 

S.™, L,c„.L„ Lve more improved ligm ™sls>a™e. In p,«ular. .'"f "'^ 

r™r:-~:ss5». --■.-»»-»•.-"-'•■ 

such as wood tree paper, base paper lor photographic paper, drawing paper. P^'"^"9 P^^^^.^^J^^^^^^^^^ 

srpS=y„r='^'=rs^^^^^^ 

S T.e p,.e„, .e„o,«„ ose. . p.»e., S"J,'=~TSJT;-~^^^ ^.ydS 

ir;\r':;^r:;=r^'rpr^^^^^ 

carbonate precipitated calcium carbonate, ground calcium carbonate, kaolin, talc, caicium 

fle'o, ,„ powde, Lr d„r„9, me p.g^n.s used a,, -j/.f '^J^ 

extent. Specifically, it is advantageous for the pigments used to have their average oh dos y 

moar ThT to?egoing oil absorption expressed as an average indicates that, even when a mixture two °r mo^e 
^pig^nts havLg difter'ent oil absTiption values is used, the mixture can -^l- ^ ^^^^^^^^^^ 
oilabsorption values for all the pigments mixed is within the foregoing ^«"9«- JJ,« f J^^^'^'^"^^ '^^^^^^ 

Additionally, the oil absorption is detemiined by the method defined m JIS K51 01 . Th^ b'nder "^ea in i P a 

MhouQh the suitable amount of binders used somewhat varies depending on pigments used in combination, the range 
. Tre^fis lli^i^eTsped-icall^ the suitable amount o, binders added is in the range of 5 to 60 parts by weight. pre.erabV 

Ts^rengtMr^esper^^^^^^^^ species of pigments used, and so it tends to come off In powder and has a surface-strength 
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problem On Ihe other hand, when the amount of binders used is increased beyond 60 parts by weight, theink absorption 
of the resulting layer is degraded, and so bleeding or setoff problems tend to arise. 

[0033) To the light resistance-imparting layer and the coloration layer according to the invention, various additives 
includrng a pigment-dispersing agent , a thickener, an antifoaming agent, a defoaming agent, a release agent a blowing 
agent, a coloring dye, a coloring pigment, a fluorescent dye, an antiseptic, a wateiproof agent, a surfactant and a wet 
paper strength increasing agent can be added in appropriate amounts, if needed. 

[0034] For providing Ihe present light resistance-imparting and coloration layers on a support, general coating ap- 
paratus of vanous kinds, such as a blade coater, a roll coater, an air knife coater, a bar coaler, a gate roll coater a 
curtain coater, a short dwell coater, a gravure coater, a flexo gravure coater and a size press, can be used under an 
on-machine orofl-machine condition. In addition, a transfer method can also be adopted wherein the light resistance- 
imparting layer is coated on a support, the coloration layer is coated on a film, and then these coalings are brought 
into face-to-face contact and bonded together. Further, it is also possible to produce a high-gloss recording material 
by coating a coloration layer by means of acast coater after providing the light resistance-imparting layer Furthermore 
surface treatment with a calendering apparatus, such as a machine calender, a super calender or a soft calender, may 
be earned out after providing the coloration layer. Of course, such surface treatment may be carried out at the stage 
of providing the light resistance-imparting layer, then a coloration layer is provided, and such surtace treatment may 
be carried out once again. ' 

[0035] The entire disclosure of all application, patents and publications, cited above and below, and of corresponding 
Japanese applications No. 2000-219159, filed July 19. 2000 and No. 2001-216204. filed July 17 2001 are herebv 
incorporated by reference. ' ' 

[0036] Now, the invention is illustrated in more detail by reference to the following examples. However, it should be 
understood that these examples are not to be construed as limiting the scope of the invention in any way. Unless 
othero/ise noted in the following examples and comparative examples, all "parts" and all "%" are by weight and the 
term "coverage" is expressed as a dry weight (g) por m2 of coating layer. Additionally, formulae of coating compositions 
prepared in Examples and Comparative Examples are set forth in Table 1 , and the results obtained are shown in Table 2. 

EXAMPLE 1 
Base Paper: 

[0037] Hardwood bleached krafl pulp in an amount of 95 parts and softwood bleached kraft pulp in an amount of 5 
parts were mixed together, and beaten till the pulp mixture had a freeness of 450 ml (In terms of Canadian standard 
freeness) . The resulting pulp was admixed with 2 parts of cationic starch. 0.1 parts of anionic polyacrylamide and 0 3 
parts of an alkylketene dimer emulsion, and made into paper web by means of a Fourdrinier paper machine. In making 
the paper web, three-stage wet press was carried out first, and then two-stage tension press was carried out in the 
drying section, followed by drying. Thereafter, a solution containing 4 % of oxidized starch and 0.5 % of polyvinyl alcohol 
was coated on the paper web so as to have a coverage of 3.5 g/mS on a solids basis by means of a size press The 
resulting paper web was dried, and further subjected to machine caledering treatment. The base paper thus made had 
a basis weight of 1 05 g/m^. ^ 

Light Resistance-Imparting Layer (Lower Layer) : 

[(J038] A coating composition was prepared by mixing 40 parts of synthetic amorphous silica having an oil absorption 
of 240 ml/100 9 (FINESIL X-37B, trade name, a product of Tokuyama Corp.). 60 parts of synthetic amorphous silica 
having an oil absorption of 180 mt/100 g (Syloid 621, trade name, a product of Grace Davison Co Ltd ) 30 parts of 
polyvinyl alcohol PVA 11 7 (trade name, a product of Kuraray Co., Ltd.), 4 parts of an ethylene-vinyl acetate copolymer 
emulsion, 4 parts of a slyrene-buladiene latex, 8 parts of a dye fixer of polyamine type, 3 parts of magnesium sulfate 
3 parts of 2-(2--hydroxy-5'-methylphenyl)ben2otria2ole (as a benzotriazole ultraviolet absortient). 3 parts of zinc oxide' 
0.3 parts of a defoaming agent (SN Deloamer. trade name, a product of San-nopco Co.. Ltd.). 0.005 parts of a blueing 
on o?''-r°u^ °' ^ fluorescent dye and dilution water in an amount required for adjusting a solids concentration to 
20 ^^ The coating composition thus prepared was coated on the base paper made in the foregoing manner by means 
of a blade coater so as to have a coverage of 10 g/mS, and dried till the water content in the paper as a whole was 
reduced to 4.5 %. Thus, paper with an undercoat was prepared. 

Coloration layer (Upper Layer) : 

[0039] On the undercoat formed in the foregoing manner, a coating composition constituted of 80 parts of synthette 
amorphous silica having an oil absorption of 240 ml/100 g (FINESIL X-60, trade name, a product of Tokuyama Corp.,). 
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20 parts of synthetic amorphous silica having an oil absorption of 240 ml/100 g (FINESIL X-37B, trade name, a product 
of Tokuyama Corp.), 33 parts of polyvinyl alcohol (PVA 117, trade name, a product of Kuraray Co.. Ltd.), 5 parts of an 
ethylene-vinyl acetate copolymer emulsion. 8 parts of a dye fixer of polyamine type. 0.3 parts of a defoaming agent 
(SN Defoamer, trade name, a product of San-nopco Co., Ltd.). 0.01 parts of a blueing agent, 0.8 parts of a fluorescent 
dye and dilution water in an amount required for adjusting a solids concentration to 18 % was coated with a blade 
coaler so as to have a coverage of 8 g/m^. And the layer thus coated was dried till the total water content in the recording 
paper obtained was reduced to 5 %. and further subjected to soft calendering treatment under a linear pressure of 80 
kg/cm. Thus, a coated paper for ink-jet recording was prepared. 

EXAMPLE 2 

[0040] An ink-jet recording paper was produced in the same manner as in Example 1 , except that the coverage of 
the coating composition for a coloration layer (upper layer) was increased to 10 g/m^. 

EXAMPLE 3 

[0041] An ink-jet recording paper was produced in the same manner as in Example 1 , except that the amounts of 
magnesium sulfate and benzotrizole ultraviolet absorbent mixed in the coating composition for the light resistance- 
imparting layer (lower layer) were changed to 4 parts and 2 parts respectively, the resulting coaling composition was 
coated at a coverage of 6 g/m^, and the coverage of the coating composition for a coloration layer (upper layer) was 
increased to 15 g/m^. 

EXAMPLE 4 

[0042] An ink-jet recording paper was produced in the same manner as in Example 1 , except that the amounts of 
magnesium sulfate and benzotrizole ultraviolet absorbent mixed in the coating composition for the light resistance- 
imparting layer (lower layer) were changed to 2 parts and 4 parts respectively and the coverage of the coating com- 
position for a coloration layer (upper layer) was increased to 15 g/m^. 

EXAMPLE 5 

[0043] An ink-jet recording paper was produced in the same manner as in Example 1 . except that the amounts of 
zinc oxide and benzotrizole ultraviolet absorbent mixed in the coating composition for the light resistance-imparting 
layer (lower layer) were changed to 7 parts and 8 parts respectively. 

EXAMPLE 6 

[0044] An ink-jet recording paper was produced in the same manner as in Example 1, except that the amounts of 
magnesium sulfate, zinc oxide and benzotrizole ultraviolet absorbent mixed in the coating composition for the light 
resistance-imparting layer (lower layer) were changed to 6 parts, 2 parts and 6 parts respectively. 

EXAMPLE 7 

[0045] An ink-jet recording paper was produced in the same manner as in Example 1 » except that the amounts of 
magnesium sulfate and zinc oxide mixed in the coating composition for the light resistance-imparting layer (lower layer) 
were changed to 6 parts and 6 parts respectively 

EXAMPLE 8 

[0046] An ink-jet recording paper was produced in the same manner as in Example 1 , except that the amounts of 
magnesium sulfate, zinc oxide and benzotrizole ultraviolet absortaent mixed in the coating composition for the light 
resistance-imparting layer (lower layer) wore changed to 6 parts, 8 parts and 8 parts respectively. 

EXAMPLE 9 

[0047] An ink-jet recording paper was produced in the same manner as in Example 1 , except that the amounts of 
magnesium sulfate, zinc oxide and benzotrizole ultraviolet absorbent mixed in the coating composition for the light 
resistance-imparting layer (lower layer) were changed to 1 parts, 1 parts and 1 parts respectively. 
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EXAMPLE 10 

[0048] An ink-jel recording paper was produced in the same manner as in Example 1. except that the coverage of 
the coating composition for a coloration layer (upper layer) was iricreased to 25 g/ni^. 

COMPARATIVE EXAMPLE 1 

[0049] An ink-jet recording paper was produced in the same manner as in Example 1 , except that the amount of 
magnesium sulfate mixed in the light resistance-imparting layer (lower layer) was increased to 5 parts and the other 
light resistance-imparting chemicals were not mixed. 

COMPARATIVE EXAIVIPLE 2 

[0050] An ink-jel recording paper was produced In the same manner as in Example 1 , except that the amount of zinc 
oxide mixed in the light resistance-imparting layer (lower layer) was increased to 5 parts and the other light resistance- 
imparting chemicals were not nnlxed. 

COMPARATIVE EXAMPLE 3 

[0051] An ink-jet recording paper was produced in the same manner as in Example 1 . except that the amount of 
benzolriazole ultraviolet absorbent mixed in the light resistance-imparting layer (lower layer) was increased to 5 parts 
and the other light resistance-imparting chemicals were not mixed 

COMPARATIVE EXAMPLE 4 

[0052] An ink-jet recording paper was produced in the same manner as in Example 1 , except that the upper layer 
was formed using the coating composition for the lower layer in place of the coating composition for the upper layer, 
thereby imparting light resistance to both lower and upper layers. 

COMPARATIVE EXAMPLE 5 

[0053] An ink-jet recording paper was produced in the same manner as in Example 1 . except that 4 parts of aluminum 
sulfate was mixed instead of 3 parts of magnesium sulfate in the coating composition for the light resistance -imparting 
layer (lower layer). 

COMPARATIVE EXAMPLE 6 

[0054] An ink-jet recording paper was produced in the same manner as in Comparative Example 5, except that 5 
parts of titanium dioxide was mixed instead of 3 parts of zinc oxide in the coating composition for the light resistance- 
imparting layer (lower layer). 

COMPARATIVE EXAMPLE 7 

[0055] An ink-jet recording paper was produced in the same manner as In Example 1 , except that the coating com- 
position for the upper layer was used for forming the lower layer and the coating composition for the lower layer was 
used for fonning the upper layer. 

COMPARATIVE EXAMPLE 8 

[0056] An ink-jet recording paper was produced in the same manner as in Comparative Example 5, except that 
benzophenone ultraviolet absorbent (UNINUL D-49, trade name, a product of BASF A.G.) was mixed instead of the 
benzotriazole ultraviolet absorbent in the light resistance-imparting layer (lower layer) and the amount thereof was 
changed to 5 parts. 

COMPARATIVE EXAMPLE 9 



[0057] An ink-jet recording paper was produced in the same manner as in Example 1. except that the amounts of 
magnesium sulfate, benzotrizole ultraviolet absorbent and zinc oxide mixed in the coating composition for the light 
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resistance-imparting layer (lower layer) were increased to 10 parts, 12 parts and 13 parts respectively. 
COMPARATIVE EXAMPLE 10 

5 [0058] An ink-jet recording paper was produced in the same manner as in Example 1 , except thai no light resistance - 
imparting chemicals were mixed in the lower layer. 

<Evaluation Methods> 

10 [0059] Performance evaluations of recording materials prepared in the foregoing Examples and Comparative Ex- 
amples were made using the following methods. Additionally, when rated as A or above on each evaluation item the 
recording materials can be used in practice without any particular problems. In making evaluations, a commercial Inkjet 
printer. Model PM-700C (trade name, a product of Seiko Epson Corp ), was used 

'5 Coloration: 

[OOSO] Black, cyan, magenta and yellow solid images formed with the aid of EXCE1 (as a softwear of calculations 
fortabulation) were printed on each recording paper and the density of each color image was measured with a reflection 
densitometer (Macbeth RD914). The coloration was evaluated by the sum total of measured values of those color 
20 densities. 

@ : Sum total of measured values is 6 or above. 

O : Sum total of measured values is at least 5 but below 6. 

A : Sum total of measured values is at least 4 but below 5. 

25 X : Sum total of measured values is below 4. 

Ink Absorption: 

[0061 ] The ink absorption was examined by printing, on each recording paper, a checkered pattern of red and green 
30 solid images formed with the aid of EXCE1 , and carrying out visual observation of the extent of bleeding at the red- 
green boundary, and evaluated according to the following criteria. 

® : The boundary is clear and free of bleeding. 

O : The boundary is a little unclear but no bleeding is observed at the boundary. 

35 A : The boundary is unclear and bleeding is observed at the boundary. 

X : The boundary is unclear and serious bleeding is observed at the boundary. 

Bronze Luster : 

40 [0062] Black solid images formed with the aid of EXCEL were printed on each recording paper, and observed visually 
at an angle of about 30 to 60 degrees. And the extent to which the images took on a bronze luster was evaluated 
according to the following criteria: 

@ : No bronze luster is observed at all. 

^5 o : A little bronze luster is observed. 

A : Bronze luster is observed on at least half of image areas. 

X : Bronze luster is observed over almost all image areas. 

Coming-off in Powder: 

50 

[0063] An A4-size sheet of each recording paper was cut 20 times along the width direction by means of a cutter, 
and the paper dust produced thereby was gathered and the weight thereof was measured. The tendency of the coatings 
to come off in powder was evaluated according to the following criteria: 

55 (5) : Paper dust gathered has a weight of below 5 mg 

O : Paper dust gathered has a weight of from 5 mg to below 1 0 mg 

A: Paper dust gathered has a weight of from 10 mg to below 30 mg 

X : Paper dust gathered has a weight of 30 mg or above 
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Light resistance of printed images : 
(1) Residual Density Rate 

[0064] The black, cyan, magenta and yellow solid images formed with the aid of EXCEL were printed on each re- 
cording paper and exposed to light for 25 hours by the use of a xenon weather meter. Therein, densities of each printed 
color image before and after the exposure were measured, and the residual density rale of each color image was 
calculated. The light resistance was evaluated by an average of the residual density rates of 4 color images. The criteria 
adopted therefor are as follows: 

[Residual density rate (%)= 
Density of printed image after exposure 
^ 100/Density thereof before exposure) 

@ : The residual density rale is at least 80 %. 
O : The residual density rate is at least 60 % but lower than 80 %. 
A : The residual density rate is at least 40 % but lower than 60 %. 
The residual density rate is lower than 40 %. 

(ii) Hue of imago (AE) 

[0065J Portrait images based on the Japanese Standards Association were subjected to RGB conversion by the use 
of "Photoshop" as an image processing software, and then printed on each recording paper in the superfine sheet 
mode of a printer, Model PM-700C. The printed images were each allowed to stand for one day. and then exposed to 
light for25 hours by means of a xenon weather meter. Each image was examined for hues before and after the exposure 
{in the background gray area) by means of a colorimeter, and evaluated in terms of the AE value based on the L*a*b* 
color system. Additionally the AE value of each printed image was determined according to JIS Z8730. 

@ : AE is 2 or below. 

O : AE is greater than 2 but not greater than 4. 

A: AE is greater than 4 but smaller than 6. 

X: AE is 6 or above. 
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[0066] As can be seen from Tpibte 2, the ink-jet recording materials according to the invention were free of bron7e 
luster and a defect that their coatings came off in powder, and besides, they had sufficient ink absorption and ensured 
excellent coloration and very high light resistance, especially with respect to hue, in the images recorded therein. 



Claims 

1. An ink-jet recording material having on a support at least an ink-receiving layer: 

said ink-receiving layer being comprised of a light resistance-imparting layer as a lower layer and a coloration 
layer as an upper layer, 

wherein the light resistance-imparting layer comprises 100 parts by weight of ink-absorptive pigments and 
a light resistance-imparting chemical constituted of 1 to 1 0 parts by weight of a benzotriazole ultraviolet absorbent, 
1 to 8 parts by weight of magnesium sulfate and 1 to 10 parts by weight of ?inc oxide, and the coloration layer is 
a layer free of light resistance-imparting chemicals. 

2. An ink-jet recording material according to claim 1 , 

wherein the coloration layer has a coverage of 3 to 30 g/m2 and the light resistance-imparting layer has a coverage 
of 3 to 30 g/m2. 

3. An ink-jet recording material according to claim 2, 

wherein a combination of the coloration layer and the light resistance-imparting layer has a coverage of at most 
30 g/m2. 

4. An ink-jet recording material according to claim 1 , 

wherein the ink-absorptive pigments have an average oil absorption of 100 to 300 ml/100g. 
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